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Purpose: Evaluation of patients' ease of use of the redesigned, disposable, ready-to-use follitropin 
alfa pen during controlled ovarian stimulation for assisted reproductive technology. 
Methods: This single-center, observational, open-label, single-arm study recruited infertile 
normo-ovulatory women (aged 1 8^5 years). Nurses trained patients to self-administer recom- 
binant human follicle-stimulating hormone daily using the follitropin alfa pen (300 lU, 450 lU, 
and 900 lU). Before treatment, patients completed Questionnaire A. Following self-administered 
treatment, on stimulation days 5-6 and 7-8 (within a day of receiving recombinant human 
chorionic gonadotropin), patients completed Questionnaire B. Nurses completed an ease- 
of-leaming/teaching questionnaire. The primary endpoint was proportion of patients rating the 
pen as "easy/very easy" to use (Questionnaire B) on the final visit before recombinant human 
chorionic gonadotropin. Secondary endpoints included: proportion of patients rating the fol- 
litropin alfa pen as easy to learn, use, prepare, deliver, and dispose of (Questionnaires A and B). 
Proportions (95% confidence intervals [CIs]) were provided for primary and secondary endpoints. 
Adverse events were reported descriptively. 

Results: Eighty-six patients received recombinant human follicle-stimulating hormone. 
Of the 72 patients who had completed the overall assessment questions, 66 (91.7%; 95% 
CI =82.7%-96.9%) found the pen "easy" to use. Also, 70/86 (81.4%) patients "strongly 
agreed/agreed" that, overall, it was easy to learn how to use the pen; 72/86 (83.7%) "strongly 
agreed/agreed" that easily understandable, verbal information was provided; and 70/86 (8 1 .4%) 
were confident about using the pen correctly. In total, 24/26 nurses (92.3%; 95% 
CI =74.9%-99.1%) rated the pen as easy to use. Clinical pregnancy rate/patient/cycle/embryo 
transfer was 37%. Twenty-six ovarian hyperstimulation syndrome events were reported (none 
severe; 16 patients [19%]); of these, 13 occurred at embryo transfer. 

Conclusion: In this observational study, patients had a high acceptance of the redesigned fol- 
litropin alfa pen, with most finding it very easy/easy to use. Assisted reproductive technology 
nurses found the pen very easy/easy to teach. 

Keywords: controlled ovarian stimulation, ease of learning, ease of teaching, prefiUed pen, 
questionnaire, self-injection 

Introduction 

Controlled ovarian stimulation (COS) using gonadotropins is a key component of 
assisted reproductive technology (ART).' During COS, daily injections of recombi- 
nant human follicle-stimulating hormone (r-hFSH) result in exogenous FSH levels 
being maintained above the threshold for follicle development for several days, 
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and this allows multiple follicles to develop and multiple 
oocytes to be retrieved? Individual responses to COS are 
highly variable,^" and an excessive response is associated 
with ovarian hyperstimulation syndrome (OHSS), a rare and 
potentially life-threatening condition.^ As individual patient 
responses to COS vary, the starting dose of r-hFSH required 
by patients should be individualized.'-^ There may also be a 
need to adjust the r-hFSH dose used for a particular- patient 
once treatment has started. 

In the past, FSH was available as a lyophilized formula- 
tion in glass ampoules or vials and was administered sub- 
cutaneously using syringes.'' These conventional delivery 
systems were designed for administration by a health care 
professional, friend, or family member, or they could be self- 
administered. The option of self-administration has the key 
advantages of convenience and self-sufficiency, requiring 
fewer clinic visits.' 

To enable easier and more convenient self-administration, 
liquid formulations of r-hFSH, such as foUitropin alfa and 
follitropin beta, have been developed for administration using 
pen devices.'' In a prospective, open-label study, women found 
that using a prefilled pen for r-hFSH self-administration 
during ovulation induction was less stressful and easier to 
use than conventional ampoules plus syringe.^ Furthermore, 
in a prospective, open-label survey, markedly more women 
(undergoing ovulation induction or ART) expressed a pref- 
erence for a pen injection device over a needle-free recon- 
stitution and conventional syringe.' Also, in a randomized, 
open-label study, women undergoing COS for ART found 
that, compared with a conventional syringe, self-injection with 
a pen device was easier, less painful, and more convenient.' 

The follitropin alfa pen (GONAL-f* Prefilled Pen, 
300 lU, 450 lU, and 900 lU; Merck Serono SA, Geneva, 
Switzerland, a subsidiary of Merck KGaA, Darmstadt, 
Germany) is a redesigned, disposable, ready-to-use pen 
containing follitropin alfa for injection and is designed for 
subcutaneous self-administration by women undergoing COS 
for ART. The redesigned follitropin alfa pen has a number 
of features that the "original" pen does not: for example, 
small dose increments of 12.5 lU, graduated markings on 
the cartridge reservoir showing approximate units remain- 
ing, and a dose display that returns to zero when the full 
dose has been administered;* consequently, it is important 
to ensure that patients find the redesigned pen easy to use 
and are able to accurately self-administer their treatment. 
The primary objective of the present study was to evaluate 
Australian patients' perceptions of the ease of use of the 
redesigned r-hFSH (follitropin alfa) pen. Other objectives 



included evaluations of function, reliability, ease of teaching 
and learning with the follitropin alfa pen, and to assess health 
care providers' perceptions of the ease of use of the pen. 

Material and methods 

Study design 

This was a single-center, observational (non-interventional). 
Phase IV, open-label, single-arm study in ART (Merck 
Serono identification number; EMR 700623-529; Merck 
Serono protocol number: RH090). Three clinic sites were 
involved (Bondi Junction, Greenwich, and Westmead; NSW, 
Australia); however, as these clinics are part of the same 
center (IVFAustralia, Sydney, NSW, Australia) and use 
the same guidelines for protocols and procedures, this was 
considered to be a single-center study. 

The study was conducted in accordance with the ethical 
principles stated in the Declaration of Helsinki and the 
National Health and Medical Research Council statement. 
The study protocol was approved by the independent ethics 
committee (IVFAustralia Human Research and Ethics 
Committee). Written, informed consent was obtained from 
patients prior to study start. 

A study monitor visited the study sites regularly as part 
of the data quality assurance procedures. 

Patients 

Normo-ovulatoiy women aged 18^5 years undergoing a 
first, second, third, or fourth cycle of ART with an indi- 
cation for in vitro fertilization (IVF) or intracytoplasmic 
sperm injection were recruited. Patients were required to 
have a regular, spontaneous menstrual cycle of 21-35 days, 
both ovaries, a normal uterus, a body mass index (BMI) 
of <30 kg/m^, and an early follicular phase (cycle 
days 2-4) serum FSH level of ^20 lU/L. A further inclu- 
sion criterion was availability of normal sperm (or sperm 
previously obtained through surgical procedures) that was 
adequate for performing IVF or intracytoplasmic sperm 
injection according to the center's standard criteria. 

Key exclusion criteria included: anti-Miillerian hormone 
(AMH) level >40 pmol/L in the 6 months prior to study 
treatment; previous severe OHSS; polycystic ovary syndrome 
(according to the Rotterdam criteria);'" endometriosis and/or 
uterine myoma requiring treatment; >3 miscarriages; clini- 
cally significant systemic disease; and clinically significant 
abnormal hematology, chemistry, or urinalysis results at 
screening. 

Nurses (both study nurses and general clinic nurses) 
involved in the care of patients participating in the study 



g I 4 submit your manuscript i www.dovepress.com Patient Preference and Adherence 20 1 4:8 

Dovepress 



Dovet>ress 



Ease of use study of the redesigned follitropin alfa pen 



were recruited to complete the nurse questionnaire towards 
the end of the patient recruitment period; this ensured that 
they had trained at least one patient. There were no specific 
inclusion criteria for nurses. 

Training 

Nurses were trained by the Merck Serono Key Account 
Manager, as per normal practice, when the redesigned pen 
was launched. This training included a formal presentation 
with a step-by-step guide, diagrams, and information about 
how the pen had changed from the previous version. If any 
nurses were unavailable at this time, then the Nurse Unit 
Manager at IVFAustralia ensured they were trained. During 
training, nurses could practice with demonstration devices. 
In addition, nurses who were retained at the clinics could 
refer to training materials. 

Patients were instructed by nurses on how to use the rede- 
signed pen. In addition, patients were provided with written 
instructions (patient information and an injection mat). 

Assessments and interventions 

At screening, laboratory samples were obtained for routine 
hematology, chemistry, urinalysis, and hormone level deter- 
minations. Blood samples were analyzed locally to assess 
AMH and early follicular phase FSH levels. During screening 
(after enrollment), patients were trained by their nurses on 
how to use the redesigned follitropin alfa pen. 

Following a negative pregnancy test result, patients 
underwent a single ART treatment cycle, started within 
2 months following the screening visit. Follitropin alfa 
was self-administered subcutaneously daily using the rede- 
signed pen. The investigator decided the starting dose of 
follitropin alfa, which was dosed according to the standard 
clinical practice (and within the approved label) from stimu- 
lation day 1 until the required criterion for recombinant 
human chorionic gonadotropin (r-hCG) administration was 
met (>3 follicles, &17 mm). From stimulation day 5 or 6, 
the dose could be increased or decreased on the basis of 
the patient's ovarian response and according to the center's 
standard practice. Follicular development was monitored 
according to the center's standard practice by transvaginal 
ultrasound (US) and/or estradiol levels. Once r-hCG cri- 
terion had been met, a single 250 (ig r-hCG injection was 
administered to induce final oocyte maturation. Patients 
were withdrawn from the study if they experienced a 
lack of ovarian response (defined as the development 
of S3 follicles of s 12 mm after at least 7 days of follitropin 
alfa treatment). 



Pituitary downregulation was achieved with either the 
gonadotropin-releasing hormone (GnRH) agonist long pro- 
tocol or the GnRH antagonist protocol as per the center's 
standard protocol. Oocytes were retrieved vaginally under US 
monitoring 34-38 hours after r-hCG administration. Oocyte 
pick-up, IVF, embryo transfer (ET), and luteal support were 
performed as per the center's standard practice. 

To evaluate compliance with treatment, patients were 
consulted by the clinic nurse and the daily r-hFSH dose was 
recorded. 

Ease of use 

Patients evaluated various aspects relating to the ease of 
use of the redesigned follitropin alfa injection pen by com- 
pleting two questionnaires. Following training on how to 
use the new pen and before the start of treatment (either 
during the screening period or the day before starting treat- 
ment), patients completed Questionnaire A (Figure SI). 
Questionnaire B (Figure S2) was completed by patients 
on days 5-6 and 7-8 of r-hFSH stimulation and also at the 
end of stimulation (within a day of r-hCG administration). 
Questionnaires were completed independently without clinic 
personnel involvement; once completed, patients placed them 
in a dedicated, locked box. The box could only be opened by 
the study monitor who sent the questionnaires for database 
entry. Confidentiality was maintained and no responses were 
known by clinic personnel. 

At the end of recruitment, the teaching nurses completed 
a questionnaire (Questionnaire C; Figure S3) on the ease 
of learning to use the pen and the ease of teaching how to 
use it. 

Safety 

Data on adverse events (AEs) were collected throughout 
the study. The possible causality, in the investigator's 
opinion, of an AE in relation to study treatment was also 
recorded. 

A posttreatment, safety follow-up evaluation was 
performed at the last study visit for all patients who had 
received r-hCG; for nonpregnant patients, this evaluation 
occurred when the pregnancy diagnosis test was con- 
ducted (post r-hCG day 15-20), and for pregnant patients 
this occurred when the US to confirm clinical pregnancy 
was conducted (post r-hCG day 35-42). Patients who 
withdrew from the study at any time and received at 
least one dose of follitropin alfa had their post-treatment 
safety visit 15-20 days after the last follitropin alfa 
administration. 
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Outcomes 

Primary endpoint 

The primary endpoint was the proportion of patients rat- 
ing the follitropin alfa injection pen as "easy" or "very 
easy" to use for self-injection based on a user questionnaire 
(Questionnaire B), which was completed at the final monitor- 
ing visit before r-hCG administration. 

Secondary endpoints 

Secondary endpoints included the proportion of patients 
rating the redesigned follitropin alfa injection pen (Question- 
naires A and B) as easy to learn, easy to use, easy to prepare 
for injection, easy to deliver the injection, and easy to dispose 
of after completing the injection. Other secondary endpoints 
included the proportion of nurses rating the redesigned fol- 
litropin alfa pen in a Nurse Questionnaire (Questionnaire C) 
as easy to learn, easy to use, and easy to teach. 

Other (tertiary) endpoints included total dose of follitropin 
alfa used, mean daily dose of follitropin alfa used, biochemi- 
cal pregnancy rate, clinical pregnancy rate, cycle cancelation 
prior to r-hCG, and the incidence of multiple pregnancies. 

Safety endpoints included the incidence and severity 
of treatment-emergent AEs (TEAEs; according to their 
relationship to ART treatment in general), including OHSS. 
The incidences of early onset OHSS (occurring during 
stimulation and up to 9 days after r-hCG administration 
and oocyte retrieval) and late-onset OHSS (occurring on or 
after 1 0 days after r-hCG administration and oocyte retrieval) 
were recorded. In addition, injection tolerability was evalu- 
ated from the general AE data. 
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Statistical analysis 

The intent-to-treat (ITT) population was used to summarize 
and analyze the primary, secondary, and other endpoints. 
The ITT population was defined as all patients who received 
at least one dose of follitropin alfa and who had at least one 
postbaseline efficacy measurement (dose of follitropin alfa or 
completed questionnaire). The safety population (all patients 
who received at least one dose of follitropin alfa) was used 
to evaluate safety data, follitropin alfa dose, and the rate of 
cycle cancellation prior to r-hCG. 

All data were made anonymous prior to analysis. 
Table 1 presents the specific questions used from each 
of the three questionnaires for the primary and second- 
ary endpoints and the visit at which they were answered. 
The primary efficacy measure in this study was obtained 
from Questionnaire B completed at the end of follitropin alfa 
stimulation. If a patient had not completed Questionnaire B 
at this visit, the day 7-8 Questiormaire B data were used. 
At least 50% of questions required for an efficacy measure 
were needed to provide a valid estimate. A sensitivity analysis 
including those results based on <50% of questions was also 
undertaken. For Questionnaire C, if a nurse had >50% unan- 
swered responses for the questions for an endpoint then these 
data were not included in the analysis for that endpoint. 

The primary and secondary endpoints were presented as 
a proportion with 95% confidence intervals (CIs). For other 
endpoints, quantitative variables were summarized by the 
number of patients (n), mean, standard deviation (SD) and 
range; qualitative variables were summarized by frequency 
and percentage of patients; rates were summarized by the 



Table I Summary of the ease of use questionnaires and questions used to evaluate the primary and secondary endpoints 



Endpoint 



Questionnaire 



Questions 



Study visits used 
to assess endpoint 



Primary 

The proportion of patients rating the pen as easy to use at end B 

of stimulation-phase visit 

Secondary 

The proportion of patients rating the pen as easy to: 

Use B 
Learn A 
Prepare for injection B 
Deliver injection B 
Dispose of after injection B 

The proportion of nurses rating the pen as easy to: 

Use C 
Learn C 
Teach C 



1,2,4-7,9, 10, 13-19 



1,2,4-7,9, 10, 13-19 
1-7 

7, 14, 15 

1,2,4, 5,9-11, 16, 17 
18, 19 

3-16 

3 

5 



End of stimulation visit' 



3, 4, 5'= 

Stimulation day I 
3, 4, 5" 
3, 4, 5" 
3, 4, 5" 

End of recruitment 
End of recruitment 
End of recruitment 



Notes: ^Visit 5 (end of follitropin alfa stimulation/r-hCG administration); however, if data were unavailable for this time point, then stimulation days 7-8 data were used. 
''Visit 3 was on follitropin alfa stimulation days 5—6; visit 4 was on stimulation days 7-8; and visit 5 was the end of stimulation/r-hCG administration visit. 
Abbreviation: r-hCG, recombinant human chorionic gonadotropin. 
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numerator, denominator, rate, and its 95% CI. Descriptive 
statistics only were provided for AE data. 

Sample size 

A sample size of 100 patients treated for one ART cycle 
was determined based on the precision of the 95% CI for the 
primary endpoint (the proportion of patients rating the pen as 
"easy" or "very easy" to use) as this was a single-arm study. 
Under this approach, no statement of power was required and 
alpha =0.05 was used as the CI specified as 95%. 

A sample size of 100 patients produces a two-sided 
95% CI with a width that differs depending on the assumed 
proportion. For example, if the proportion is 0.50 (or 50%) 
and n=100 patients, the 95% CI will be 0.40 to 0.60, a width 
of 0.2; whereas if the proportion is as high as 0.85 the confi- 
dence interval will be 0.77 to 0.91, a width of 0.14. 

Changes to the statistical section 
of the protocol 

Originally, the protocol indicated that the endpoints (eg, ease 
of use, ease of learning, ease of prepai^ation) for the follitropin 



alfa pen would be obtained from a response of "easy" or 
"very easy"; this implied that only one question would be 
used to assess each endpoint. The questionnaires used con- 
tained multiple questions addressing each endpoint; hence, 
a modification was made to the process used to classify a 
patient's response as "easy". 

Results 

The study was conducted in Australia between March 31, 
2011 and February 9, 2012. 

Patients 

A total of 100 patients were screened and enrolled in the 
study. Fourteen patients failed screening (eligibility violation, 
n=4; withdrew consent, n=9; other, n=l); 86 attended the pre- 
scheduled first day of stimulation (Figure 1) and thus received 
r-hFSH treatment and were included in the safety population. 
All 86 patients in the safety population were included in the 
ITT population (n=86). To achieve pituitary downregulation, 
the GnRH agonist long protocol was used for 20 patients and 
the GnRH antagonist protocol was used for 66 patients. 



Visit 1 (screening) 



Stimulation day 1 



Stimulation days 5-6 



Stimulation days 7-8 



r-hCG treatment 



Oocyte pick-up 



Embryo transfer 



N=100 



N=86 

Safety population (n=86^ 
ITT population (n=86) 



n=86 



n=86 



n=81 



n=80 



n=67 



Screen failures 




Eligibility violation (n= 


=4) 


Withdrew consent (n 




Other (n=1) 





Withdrawals 

Lack of ovarian response to 
stimulation treatment (n=5) 



Withdrawals 
Other (n=1)» 



Withdrawals 

No fertilization (n=4) 

Intention to freeze embryos (n=2) 

All embryos discarded (n=5) 

Riskof OHSS (n=1) 

Adverse event (n=1 ) 



Figure I Patient disposition. 

Notes: One patient had an incorrect trigger injection time; this meant that no oocyte pick-up was performed. 

Abbreviations: OHSS, ovarian hyperstimulation syndrome; r-hCG, recombinant human chorionic gonadotropin; ITT, intent-to-treat. 
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Table 2 Patient demographics and other characteristics (intent- 
to-treat population) 



Intent-to-treat 
population (N=86) 



Age (years) 


Mean (SD) 


35.8 (3.6) 




Range 


26^2 


Race (%) 


Caucasian 


82.6 




Asian 


14.0 




Other 


3.5 


BMI (kg/m^)' 


Mean (SD) 


23.2 (3.9) 




Range 


17-35 


Baseline FSH (lU/L)" 


Mean (SD) 


7.4 (2.5) 




Range 


0.9-12.4 


Baseline AMH (pmol/L)' 


Mean (SD) 


11.8 (10.0) 




Range 


0.4-50.0 


Number of previous 


0 


54.7 


ART cycles (% of patients) 


1 


22.1 




2 


17.4 




3 


1.2 




4 


1.2 




5-7 


3.5 



Notes: ^Data are reported for 84 patients. ''Data are reported for 68 patients. ''Data 
are reported for 82 patients. 

Abbreviations: AMH, anti-MUIierian hormone; ART, assisted reproductive 
technology; BMI, body mass index; FSH, follicle-stimulating hormone; SD, standard 
deviation. 



Patient demographics and other characteristics are given 
in Table 2. Some patients had protocol deviations relating 
to the study inclusion/exclusion criteria; for example, three 
patients were later discovered to have had more previ- 
ous ART cycles than stipulated in the eligibility criteria. 
However, as the inclusion/exclusion deviations were 
considered not to impact the primary or secondary endpoints 
relating to Questionnaire B, no patients were excluded from 
the analyses because of such deviations. 

Questionnaire completion 

Questionnaire A was completed by 77/86 patients in the ITT 
population. Questionnaire B was completed by 55 patients on 
the last day of follitropin alfa stimulation and by 1 8 patients on 
day 7-8 of stimulation. Therefore, responses from 73 patients 
were used for the overall "ease of use" assessment. How- 
ever, not eveiy patient responded to every question. A total 
of 26 nurses completed Questionnaire C. 

Ease of use 

Primary endpoint 

Of the 72 patients who had completed the overall assessment 
questions, 66 (9 1 .7%; 95% CI =82.7%-96.9%) found the pen 
easy to use overall (Figure 2). 

Responses to key questions from Questionnaire B that 
were used in the primary endpoint are shown in Figure 3. 




Patients who found the pen easy to use 



Figure 2 Proportion of patients who found the follitropin alfa pen easy to use 
(primary endpoint) (n-73). 

Note: Error bars represent 95% confidence intervals. 

Secondary endpoints 

Easy to learn - Questionnaire A 

Responses regarding previous experience showed that the 
majority of patients (50/86, 65.8%) had never used injections/ 
injectable medications prior to the study. There were 17/86 
patients (22.4%) who had used >10 injections/injectable 
medications within the last 12 months. 

Most patients (70/76, 92.1%) strongly agreed or agreed 
that, overall, it was easy to learn how to use the pen. 
In addition, 72/76 patients (93.5%) strongly agreed or agreed 
that easily understandable verbal information was provided, 
and 70/76 patients (92.1%) were confident about using the 
pen correctly after training. 

Easy to use (by visit) 

Figure 4 shows the percentage of patients by visit who clas- 
sified the pen as easy to use. 

At days 5-6 of follitropin alfa stimulation, the pen 
was classified as easy to use by 64/76 patients (84.2%). 
At days 7-8 and at the last day of follitropin alfa stimulation 
(or within a day of r-hCG stimulation) the pen was classi- 
fied as easy to use by 62/68 (91.2%) and 50/55 (90.9%) of 
patients, respectively. 

Easy to prepare for injection 

At the three visits, the pen was classified as easy to prepare 
for injection by 83%-91% of patients (Figure 4). 

Easy to deliver the injection 

The proportion of patients who considered that it was easy 
to deliver an injection using the pen was slightly lower at 
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A 




Very Difficult Neither easy Easy Very easy 
difficult nor difficult 



Figure 3 Questionnaire B results - l<ey questions to determine follitropin alfa pen 
ease of use (primary endpoint). 

Notes: (A) Question I, "The GONAL-f Pen allows me to know for sure when 
the injection has been completed" {n-76). (B) Question 10, "I am confident that 
I am injecting a complete dose of medication with the GONAL-f Pen" (n-76). 
(C) Question 15, "Overall, how do you rate your experience with setting (dialing 
in) the right dosage" (n-76). 
Abbreviation: n, number. 

days 5-6 of follitropin alfa stimulation (78.9%) than at the 
two later visits (91.2% and 87.3%; Figure 4). 

Easy to dispose of after completing tlie injection 
The proportion of patients who considered that it was easy to 
dispose of the pen was similar at all three visits (82%)-85%; 
Figure 4). 

Sensitivity analysis 

The sensitivity analysis (based on results where <50% of 
Questionnaire B questions were answered) found only minor 



differences in percentages compared with the main analysis, 
where at least 50% of questions required for an efficacy 
measure were needed to provide a valid estimate. 

Nurses' experience and perceptions 

The nurses had previous ART experience ranging 
from 4 months to 30 years (mean [SD] =6.1 [6.4] years). 
Furthermore, 18 nurses (69.2%) were familiar with vials and 
syringes, 19 (73. F/o) with ampoules and syringes, 25 (96.2%) 
with nonretumable pens, and 18 (69.2%) with returnable 
pens. The mean (SD; range) number of patients trained by a 
nurse was 5.9 (6.6; 1-25). 

Overall, the pen was rated as easy to use by 24/26 nurses 
(92.3%; 95% CI =74.9%-99.1%). All 26 nurses (100%) 
rated the pen as easy to learn and easy to teach. In addition, 
all 26 nurses (100%) thought the follitropin alfa pen was: 
"very easy" or "easy" to learn; "very simple" or "simple" 
to prepare for first use; and "very easy" or "easy" to teach 
to patients. Furthermore, 25/26 nurses (96.2%) found 
it "very simple" or "simple" to dial the correct dose. 
However, only 5/26 (19.2%) found it easy to read the 
dosing scale. 

All 26 nurses (100%) experienced "no" or "very little" 
confusion while using the pen, were "very satisfied" or "satis- 
fied" with the time to administer and the time to teach, were 
"confidenf ' that the dose had been injected, found the patient 
information and patient support material "very useful" or 
"useful", and found the patient information and patient sup- 
port material "not confusing at all" or had "no opinion". 

In addition, compared with other injection proce- 
dures, 22/26 nurses (84.6%) found "much less" or "less" 
potential for errors during setting the dose, and 19/25 
(76.0%) found "much less" or "less" potential for errors 
during preparation for the injection. 

Other endpoints 

The mean (SD) of follitropin alfa used was 2,593 lU 
(1,540.8 lU) for the total dose and 233 lU (99.1 lU) for the 
daily dose (safety population). 

In total, 25/86 patients (29%; 95% CI =20%^0%) had 
a biochemical pregnancy confirmed by serum P-hCG preg- 
nancy test (safety population). In those patients who under- 
went ET (n=67), this equated to a 37% (95% CI =26%-50%) 
biochemical pregnancy rate. All biochemical pregnancies 
were confirmed as clinical pregnancies by US (ie, clinical 
pregnancy and biochemical pregnancy rates were the same). 
Therefore, the clinical pregnancy rate per patient and per ET 
was 37% (95% CI =26%-50%). 
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Figure 4 Proportion of patients rating the follitropin alfa pen (easy to use/prepare/deliver/dispose) by visit (intent-to-treat population). 
Note: Error bars represent 95% confidence intervals. 
Abbreviation: r-hCG, recombinant human chorionic gonadotropin. 



Two women had preclinical miscarriages (defined as 
a spontaneous cessation of a biochemical pregnancy; no 
fetal sac/heart detected by US on post r-hCG day 35-42). 
The treatment cycle was cancelled prior to r-hCG admin- 
istration in three patients (safety population). In addition, 
four women had multiple pregnancies. 

Compliance 

No doses of follitropin alfa were reportedly missed by any 
patient. 

Safety 

A total of 30 patients reported at least one TEAE. There 
were two patients who reported a serious TEAE: one ectopic 
pregnancy requiring hospitalization, dilation, and curettage, 
and one case of urinary retention requiring hospitalization. 
There were no deaths during the study. 

Sixteen patients ( 1 9%) had at least one event of OHSS. In 
total there were 26 OHSS events reported: none were severe, 
six events were moderate (reported by 5 patients [6%]) 
and 20 events were mild (reported by 13 patients [15%]). Of 
the 26 OHSS events reported, one occurred at stimulation 
day 5-6, three at stimulation day 7-8, four at oocyte pick 
up, 13 at embryo transfer, and five at study end. Ten patients 
experienced one OHSS event, three patients experienced 



two OHSS events, two patients experienced three OHSS 
events, and one patient experienced four OHSS events. 
At least one OHSS event classified as early onset was reported 
by 14 patients and five patients had at least one OHSS event 
classified as late onset. 

There were no recorded incidents of injection intoler- 
ability (as assessed from the general AE summaries). 

Discussion 

Pen devices for the self-injection of medicines aim to 
provide patients with a convenient and easy-to-use option 
for self-medication. The design of any new pen device 
should facilitate accurate self-administration of medication, 
while also providing ease of use benefits. This single-arm, 
observational study demonstrated that, overall, the majority 
(92%) of patients found a redesigned follitropin alfa pen 
easy to use. Furthermore, although a large proportion of 
patients had never used an injection or injectable device 
previously, most (81%) found that it was easy to learn 
how to use the pen. Importantly, a high proportion of 
patients found that the verbal information provided was 
easy to understand and were confident about using the pen 
following training. Therefore, clinicians can be reassured 
that their patients should be able to use the pen easily and 
confidently. 
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In the present study, over time, slightly more patients 
rated the pen as easy to use (90.9% at the end of follitropin 
alfa stimulation [within a day of r-hCG administration] com- 
pared with 84.2% at days 5-6). This finding suggests that 
increased familiarity with the pen may make it easier to use. 
However, as this was observed for only a small number of 
patients, it does not suggest a need for extended or increased 
training of patients prior to their first use of the pen. 

Evaluation of patients' use of a newly designed injection 
pen is important as an assessment of safety. Ease of prepara- 
tion for injection and ease of delivery of an injection assess 
how well patients can self-administer the r-hPSH dose. 
Furthermore, evaluation of the ART nurses' perceptions of 
the pen - in terms of dialing the correct dose, confusion while 
using the pen, potential for errors when setting the dose, and 
potential for errors during preparation for the injection - also 
provides valuable insights into aspects of safety. 

The findings from the present study indicate that there 
are no major concerns with the redesigned pen in terms of 
the above issues relating to safety. However, only 19.2% of 
nurses found it easy to read the dosing scale on the pen, an 
issue that may merit further review. 

The redesigned follitropin alfa pen is part of a family of 
pens with a common design concept and similar operating 
system." These pens were developed to simplify the process 
of gonadotropin self-administration," for both the patient 
and those who teach patients this method. The redesigned 
pen has enhanced features, such as graduated markings on 
the cartridge reservoir showing approximate units remaining 
and that the dose can be dialed up and down.*" In addition, the 
dosing accuracy of the pen has been confirmed.'' 

Two initial studies exploring the use of the follitropin alfa 
pen by patients and nurses were conducted using simulated 
injections (and so were not evaluating injections during an 
actual ART cycle). In the first, a market research study in 
infertile patients and infertility nurses, the authors reported 
that the redesigned follitropin alfa pen was easy to learn, 
easy to teach how to use, and well accepted.'^ The second, 
a noninterventional usability study, found no major concerns 
regarding the risk of misuse or dosing errors, and no unex- 
pected operational risks,'' suggesting that correct dosage and 
proper use of the follitropin alfa pen device by the patient 
will be likely in practice. 

The rate of clinical pregnancies per ET (37%) reported 
here was as expected and is consistent with previously 
published data. For example, clinical pregnancy rates 
of 36%-4 1 % were reported in an Australian study of women 
receiving r-hFSH for COS.'^ 



In this study, r-hFSH injections were generally well 
tolerated; there were no reports of injection intolerability. 
The majority of OHSS events reported in this study were 
mild; no severe OHSS events were reported and no patients 
were hospitalized due to OHSS. The incidence of mild or 
moderate OHSS events reported here was higher than would 
normally be expected with r-hFSH treatment for COS.'^ It is 
difficult to establish why this occurred. One possible expla- 
nation is that relatively high r-hFSH doses were utilized: 
the mean daily dose was 233 lU (all r-hFSH doses were 
determined by the investigator and daily doses could have 
been higher than the recommended initial 150-225 lU dose) 
and the mean total dose of r-hFSH was 2,593 lU, which is 
higher than that observed in a previous study of r-hFSH for 
COS.'* Polycystic ovary syndrome, prior OHSS, high base- 
line AMH, and young age (<33 years) are recognized as risk 
factors for OHSS;^ of these, only young age could have been 
a possible contributory element in this study. 

The strengths of the study include the population size, 
which allowed the detailed perceptions of a relatively large 
group of patients to be evaluated, and the use of the center's 
standard guidelines for protocols and procedures, thereby 
reflecting real-life clinical practice. Furthermore, the study 
evaluated both nurse and patient perceptions; it is important 
to investigate the opinions of both the user (patients) and 
those teaching the user (ART nurses) so that a holistic view 
of the redesigned pen device may be obtained. 

The limitations of the study include that it was an open- 
label, observational study and that the findings are limited to 
the population studied. The lack of a comparator arm is an 
additional limitation; however, the aim of the study was to 
evaluate Australian patients' perceptions of the ease of use 
of the redesigned pen and not to compare injection devices. 
Another possible limitation is that data were obtained from 
women undergoing their first ART cycle (57% of enrolled 
patients had not had a previous ART cycle) as well as women 
who had experienced previous ART cycles. Although this 
may have introduced bias, as some patients had experience 
of gonadotropin injections used for ART, it also reflects 
the real-life clinical situation where patients present with 
different infertility histories. In addition, another potential 
limitation is that the three questionnaires used in this study 
have not been previously validated. 

Conclusion 

Overall, this single-arm, observational study found that COS 
with the redesigned pen (follitropin alfa, GONAL-f* Prefilled 
Pen) was effective and well tolerated. Furthermore, patients 
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had a high level of acceptance for the redesigned pen, with 
most patients finding it "easy" or "very easy" to use during 
COS for ART. In addition, most ART nurses found the pen 
"easy" or "very easy" to teach. An injection device that is 
both easy to use and easy to teach provides a useful treatment 
option for both patients and health care professionals. 
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Supplementary materials 



The following questions ask about the GONAL-f® Prefilled Pen Injection device you will be using as part of the research study. 
Please choose the most appropriate response. 
Tick only one box per question. 







Strongly 
disagree 


Disagree 


Neither agree nor 
disagree 


Agree 


Strongly 
agree 


1. 


My trainer provided easily 
understandable verbal information 
about how to use the Gonal-f Pen. 












2. 


My trainer provided practical 
information on how to use the 
Gonal-f Pen. 












3. 


After completing my training 1 am 
confident that 1 can use the Gonal-f 
Pen correctly. 












4. 


After completing my training 1 am 
confident that 1 can set the Gonal-f 
Pen correctly to deliver the dosage of 
medication that my doctor prescribes. 












5. 


The instruction materials provided to 
me (e.g. Patient Information, Injection 
Mat & DVD) were clear and helped me 
understand how to use the Gonal-f Pen 
correctly. 












6. 


1 was able to follow the instructions 
with little or no assistance from others. 












7. 


Overall, it was easy to learn how to 
use the Gonal-f Pen. 












8. 


Please select one of the answers below which most closely describes your previous experience with injections/injectable medications: 




1 have never used injectable 
medications or performed self-injection 
for any reason. 




1 have at some point in the past used 
injectable medication but not on a 
regular basis (less than 10 injections). 




1 have in the past (more 
than 12 months ago) self-administered 
injectable medication(s) on a regular 
basis (more than 10 total injections). 




1 currently or within the last 1 2 months 
regularly (more than 1 0 total 
injections) self-administered injectable 
medication(s). 





Figure SI Questionnaire A. 
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The following questions ask about the GONAL-f® Prefilled Pen injection device you have been using as part of the research study. You 
should answer these questions based on your experience with the injection device you have been using. 
Thank you for your time in completing this questionnaire. 
Please tick only one box per question. 







Strongly 


Disagree 


Neither agree 


Agree 


Strongly 






disagree 




nor disagree 




agree 


1. 


The Gonal-f Pen allows me to know for sure 














when the injection has been completed. 












2. 


The Gonal-f Pen makes the injection simple. 












3. 


1 would feel comfortable using the Gonal-f Pen 














away from home. 












4. 


The Gonal-f Pen allows for easy access to the 














appropriate injection sites. 












5. 


The Gonal-f Pen helps me self-administer my 














injections. 












6. 


The Gonal-f Pen makes it easy for me to take 














my injection on time (when 1 am supposed to). 












7. 


The ready-to-use format is a key benefit of the 














Gonal-f Pen. 












8. 


It was convenient to store the Gonal-f Pen. 












9. 


With the Gonal-f Pen 1 am confident that 1 














performed the injection correctly. 












10. 


1 am confident that 1 am injecting a complete 














dose of medication with the Gonal-f Pen. 












II. 


1 experience little or no discomfort giving 














myself injections with the Gonal-f Pen. 












12. 


The size and appearance of the Gonal-f Pen 














allows me to use it away from home. 














Overall, how do you rate your experience with: 






Very difficult 


Difficult 


Neither easy nor 


Easy 


Very easy 










difficult 






13. 


Overall using the injection device. 












14. 


Attaching the needle to the injection device. 












15. 


Setting (dialing in) the right dosage. 












1 6. 


Pushing the button to deliver the injection. 












1 7 

1 / . 


Holding the device during the injection. 












1 R 
1 o. 


Removing the needle from the injection device. 












19. 


Disposal of the needles and supplies. 
















Never 


Sometimes 


Often 


Always 




20. 


How often were you able to administer the full 














injection with the device? 
















Extremely 


Somewhat 


Neutral/No 


Somewhat 


Extremely 






inconvenient 


inconvenient 


opinion 


convenient 


convenient 


21. 


How would you rate the convenience of this 














device? 
















Extremely 


Somewhat 


Neutral/No 


Somewhat 


Extremely 






unreliable 


unreliable 


opinion 


reliable 


reliable 


22. 


How reliable was the injection device? 












23. 


What is the most important benefit of the new device to you? 




Overall convenience. 






Saves time. 






Ease of carrying and using while travelling. 






Ease of carrying and using at all times. 






Other (specify): 






Neutral/No Opinion 





Figure S2 Questionnaire B (days 5-6, days 7-8, and Visit 5 [end of stimulation/r-hCG administration]). 
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Thank you for your time in completing this questionnaire. 

a) Number of years as an IVF/ART nurse 

b) Number of study participants you have trained on the Gonal-f Prefilled Pen 

Please tick only one box, unless otherwise indicated. 

1 . Which types of injections are you most familiar with? (tick all that apply) 

□ Vials and syringe 

□ Ampoules and syringe 

□ Pre-filled, ready-for-use, non-returnable pen 

□ Returnable pen with cartridges to be inserted 

□ Other (specify) 

2. What type of injections do you generally prefer? 

□ Vials and syringe 

□ Ampoules and syringe 

□ Pre-filled, ready-for-use, non-returnable pen 

□ Returnable pen with cartridges to be inserted 

□ Other (specify) 

3. How easy or difficult was it for you to learn to use the pen? 

□ Very difficult □ Difficult □ No opinion □ Easy □ Very easy 

4. How simple or difficult was it to prepare the Gonal-f pen for its first use? 

□ Very difficult □ Difficult □ No opinion □ Simple □ Very simple 

5. How easy or difficult was it teaching patients how to use the Gonal-f Pen? 

□ Very difficult □ Difficult □ No opinion □ Easy □ Very easy 

6. How simple or difficult was it to dial the correct dose? 

□ Very difficult □ Difficult □ No opinion □ Simple □ Very simple 

7. How easy or difficult is it to read the dosing scale? 

□ Very difficult □ Difficult □ No opinion □ Easy □ Very easy 

8. Did you experience any confusion when using the pen? 

□ A lot of confusion □ Some confusion □ No opinion □ Very little confusion □ No confusion 

9. How satisfied are you with the time it takes to use the pen to administer an injection? 

□ Completely dissatisfied □ Not satisfied □ No opinion □ Satisfied □ Very satisfied 
10. How satisfied are you with the time it takes teaching patients how to use the Gonal-f Pen? 

□ Completely dissatisfied □ Not satisfied □ No opinion □ Satisfied □ Very satisfied 

I I . What was the potential for making errors during setting the dose compared with other injection procedures? 

□ Much more □ More □ Same □ Less □ Much less 

1 2. What was the potential for making errors during preparing for the injection, compared with other injection procedures? 

□ Much more □ More □ Same □ Less □ Much less 

13. How confident do you feel that the actual prescribed dose has been injected? 

□ Very unconfident □ Unconfident □ No opinion □ Confident □ Very Confident 

14. How easy or difficult do you feel it is to manage an incomplete prescribed dose? 

□ Very difficult □ Difficult □ No opinion □ Easy □ Very easy □ N/A 

1 5. How easy or difficult do you feel it is to remove an air bubble if one is present? 

□ Very difficult □ Difficult □ No opinion □ Easy □ Very easy □ N/A 

(Continued) 
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1 6. How easy or difficult was it teaching patients how to change the dose over the phone? 

□ Very difficult □ Difficult □ No opinion □ Easy □ Very easy □ N/A 

17. How useful did you find the patient Information for Use (or patient leaflet) provided with the pen? 

□ Useless □ Not very useful □ Useful □ Very useful □ N/A 

18. How confusing did you find the patient Information for Use (or patient leaflet) provided with the pen? 

□ Very confusing □ Slightly confusing □ No opinion □ Not confusing at all □ N/A 

19. How useful did you find the patient support materials (including the injection mat and DVD) provided with the pen? 

□ Useless □ Not very useful □ No opinion □ Useful □Very useful □N/A 

20. How confusing did you find the patient support materials (including the injection mat and DVD) provided with the pen? 

□ Very confusing □ Slightly confusing □ Not confusing at all □ No opinion □ N/A 

Figure S3 Questionnaire C. 
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